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rearing container of larvae to the body length of
pupae, standard deviation and per cent pupation
in the course of mass culture of the common
housefly, Musca domestica vicina Macgardt,
using the modified Kitaoka’s culture medium
were discussed in the present paper. Seven

kinds of containers having the diameters of 4,

5,6, 7 8 9 and 10cm were used for the experi-

ment. Twenty-five grams of the powdered com-
" pressed diet (biscuit for the rearing of mouse,
rat, hamster, etc.), 25g of rice-bran and 50cc
of water per container were used for the
rearing of 200, 3C0 and 400 individuals ‘of lar-

vae. Environmental condition was controlled

at ca. 27°C and ca. 502 relative humidity.
Three containers for each kind were prepared -

and the experiment was carried out following
an experimental design of balanced incomplete
- blocks. '
- 2. Excepting the value of standérd deviation
of body léngth of pupae obtained when 300
individuals of larvae were reared with the con-
tainer having the diameter of 6cm, the differ-
ences among the values of standard deviation
of body length' of pupae and per cent pupation

were not significant. Therefore, so far as we
refer to the results of the present experiment
it will be sufficient if we discuss only the
values of the body length of pupae to determine
the optimum diameter of container for the
rearing of larvae.

3. In the case of the rearing of 200 indivi-
duals of larvae, the maximum value of the body
_]éngth of pupae was obtained in the container

having the diameter of 7cm. But, in the case

"of 400 individuals of larvae, the maximum value

was obtained in the container _having the
diameter of 6cm. Optimum diameter of con-
tainer shifts to the smaller side the increase of
the population density of larvae. For the con-
tainers with larger and smaller diameters than
7 or 6¢cm, the body length.of pupae became
smaller values. It is considered that the dec-
reases in the side of the containers with larger
diameters weze due to the desiccation of culture
media and the decreases in the side of the
containers with smaller diameters were due to -
the decreases of culture media used by the

larvae for their growing. -

‘On the Relation between the Population Density of Larvae and the Body Length of
Pupae in the Course of Mass Culture of the Common Housefly, Musca domestica vicina
Macquardt, using the Modified Kitaoka’s Culture Medium. Problems on the Breeding of
Insects' for Biological Assay of Insecficides. XXVII. Sumio NAGgAsawA and Michiko Kisnixo
(Ohno Laboratory, Institute for Chemical Research, Kyoto University, Takatsuki, Osaka).
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Table 1. - Frequency distributions of length of pupae of the common housefly, Musca
domestica vicina Macquardt, ‘reared under the seven kinds of population densities of

larvae (1958).
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v

Date <L -
deposited 7/X 9/X.. 11/X - 13/X 15/X 17/X 19/X
o ‘ ‘ -
Date ’ - . .
transferred 9/X 11/X 13/X 15/X 17/X 19/X - 21/X
. larvae .
Pﬁf:ﬂ;?gf”zss 502 785 636(785 385 636 196%02 636 196 12%385 196 283 502%26 785 502 385%36 126 385 2831196 283 126 785 .-
| 40.5 1 1
| 41.5 _ 1 2
|42 _ 1 1 4 1 11 1 1 5
43.5 1 2 1 - 4 2 24 .| 1 7
44.5 5 115 1 4 | 6 13 1 1. 3 5 1 12
455 4 210 6 | 6 10 1 -4 2 1 10
465 1 211 87 2 7 3 14 6 1 7 12 5 | 4 o 19
laz5| 1 1 17 11016 1 10 |10 19 1 1 2 9 13 6 4 3 11 1 37.
485| 1 6 35 1420 3 20 |18 28 . 3 6/ ‘16 9 43 -2 1 a2
_| 4935 328 2026 4 29 |13 33 2 6 3 115 2111 2 5 2 1 33
Els0.5| 45 20 728 322 |21 26 6 1 3 100 20 17 6 12 2 4
&|515] 2 20 37 24/31 7 32 |30.3 3 8 . 5 11 27 12 213 1 3 1 32
®i525| 5 17 51 27|44 .7 31 113633 1 |18 2 10 22 33 28 8 22 2 4 7 2
< |53.5| 3 21 55 3332 17 41 1|33 64 6 |10 9 8 16 1 33 28 1331 ., 10 3 3 10 28
T |54.5| 6 21 46 26/ 40 17 4L 1/34°'47 3 4/32 4 8 28 1 314 18 1433 3.10 4 3 11 3 29
2 {55.5(12°16 26 2335 13 48 2040 51 5 |15 2°15 42~ 238 31 1343 2 10 5 6 7 1 22
8 565| 9 25 17 24/ 23 24 35 326 32 3 1/24 8 8 48 3 14 27 21040 1 9 710 17 17
o |57.5[10 27 12 4422 31-31 543 33 14 230 21 18 39 8 27 21|52 4 14 6/13 18 4 17
L |585|16 26 2 3015 20 31 635 29 13 836 14 15 53 4 1 18 3164.1 29 817 28 7 10
¥ [59.5]17 42 18 3 32 20 62¢ 8 16 439 14 27 33 4 3 7 37149 9 31 1616 2¢ 10 1
£160.5|25 26 6l 1 26 7 17]11 4 13 837 8 31-271 2 - 4 1531 2 27 12015 18 7
» | 61529 20 5 1 34 5 813 - 20 1620 21 24 18| 5 . -2 2445 5 43. 3016 18 12
& |625(3 9 3]~ 35 5 16 1.12 1414 19 23 "9 15 21127 10 46 21118 18 14
O|e35|25 4 - 11 116 1 13 812 20 18 123 - 723 8 41 2614 19 6
6.5 7 1 7 1 13 1 15 113 12 16 |14 1 5 9 12 31 29010 19 8
65.5| 3 2 16 13 918 7 |6 1 113 21 2410 7 9
66.5| 1 2 18 14 8 3 4 5 4 010 26 4 2 4
67.5 T 3.7 2 1| 5 110 7201 3 4
68.5 7 311 1 1 2 6 6 8 1
69.5 7 1 1 g 3 5 4
70.5 1 11 1 6 1 2 ‘
7.5 2 : 1 1 3
72.5 1 1 _
Total - |210 202 376_324370-299 429 157%05 490 173 113[325 171 248 4oq,96 272 263 249518 110 357 262161 238 93 396



V MR FE WA B

RBBELER

ENENOBID b A S NIEIOES D, MR
BEFTHE, BIEOLELThHD. EBCTTL

» LicFdiig,; SlSols0E SORUNT, 201

RBifn 0.098mm Th 5.

1. bl 2 1EDRE . 3 XizdbRoss
IEDTIHT & B4 = = DARUIFOIIE % REJH A
BHONBENE, nbEORAHORY 5 IE
EWL, SREAZHICLT, RHORMS L3I
UdioT, EBEOEgscucd bbb, MEDIK
BURMCD 2L BB T RS E S LI ZLT
HREADEIER A< D TEBANORE D0
AORBOTIR, HELESYRORFCRA SN,
URHT, EESEMIchb S, HEE LTH
4usor@acakﬂﬂwhmsmibt.Coﬁ'
DYBBUZ 200 0L TH o125, TOYUDER S Hic
mmbTqu%m,wﬁﬁAwﬁﬂfﬂ s
'L‘lCQ‘Tbono)xt%b’g) LHNT, HYLLODT
B BhbRAsDE, B0MLELATDHIIYIRINT,
,tﬁmm&;rc BIERIDIE 502 D BB T T,
STEREIT U o 1k < 12 b, ZNBL DSl
BEIIN TR, ChADRAChDbESMBIT LS
Ub AT, BBTORUDOERTIE, 1260Lkbhas
m&(u%&&%ﬁ%mamru Iﬁéﬁc&ba

CHERINTRY,

maamv,%uaommﬁuﬁwamrmu@&u
RFTHCERTELN, A o

2 HOBIDOHE: W TOLESRLIE
D, BENID 3 |EMPB LIS, X SNIERS
ORI 2 I5E UT, LERAR, PR
OICDITIRT B L, H2H LR, ERHLD
T LETMA NS, —SEDOHEC LIzdd - TH
33, M3, 4SHOUM B~ TSI NIm4TE2
FIEIDHI, P UIHIREE TS 5. just signi-
ficant difference 1320.04C, A bNi-fWEIEMLL

- DR, BELRL L ORE RO IIEHHY Lo

DA ED SN, LHOBHS 126 PTHs 5 785 LD
WEN TR, BEABEREOESITIINLT, »ih

DENEBR LI, LTINBEDENS T LTS,

123345 3 BORALL, BHHEOIHELBEDL VD
I DDIFMTHED 5, b L oBRionibic
BIBL, CTHIT0.098mm %o i) THREDE 3Ty
L, cie, BRI E - RSN E OME 2K
TT A, WIKOBMITA S XD e S,
330PC% CATZHIY 2 IR ULTAIZPDLELL
SRR A NS, BELADAS 32, —#Y
CHBIBERE LD T T e, ZLOPHICL-T
C DEEDHHBIERIEDS 126 5
785 G OTEFERIC IS 2 HERKR b ch 2 T3 T
a.bmbﬁmmﬁmxm@tb%smwmbr,s

Table 2. Pupal length in cube of observed value x 1/10 (1unit=0.098mm) and per

= cent pupation for each senes

dJioem P"gg‘;};‘g’“ 9/x | 11/x 13/X | 16/X | 17/X | 19/X | 2/X | Vi | W, Y, -
126 248. 65 252. 47| 263.95| 237.01] 1002.08  21.42 1002.84
196 253 69] 226.90; 217. 27| 216.74] 914.60; 519. 42' 933. 12
283 | 219.90| | 209,51 248.50) 206.98) 884.98 —166.56 879.04
Pupal 385 198.33 188.04| 193.49| 227.18 807.04| —399.12) 792.81
length 502 | 183.08] | 159.35 178.12] 156.24 ' 676.79) 38121 690.38
S 636 | 160.00| 154.70 145.62 | 188.15 648.47) —562.47] 628.42
785 . | 138.90| 142.99] 139.32 128.83 550.04] 206.10 557.39
T, | 70188] 749.71) 780. 52| 792.94) 741.52] 927.87) 789.56] 5484.00  0.00| 5484.00
126 89.7 6.2 | 87.3| 73.8| 321.0| —123.0 | s21.9°
196 80.1| 88.3| 87.2 82.1| 837.7| —267.3 | 326.7
‘283 | 717 | - | srs 92.6 | 841 336.0| —120.0| 3311
Per cent 385 77| | 84| 647|927 819.5| — 6.7 | 817.2 -
pupation 502 | 58.2 80.7 | 79.7| 52.4 : 271.0| 169.8| 278.0
. 66 | 50.9| 67.5| 77.0 , 81.4 276.8 | —170.4 | 269.8
785 | ar.0| 47.1 _ 34.6| 50.4 | 180.0 | 567.6| -203.3"
T, = |228.7 | 212.4 | 335.7 | 338.9 | 227.9 | 354.0 | 200.4 [ 208.0| 0.0 | 20480
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Table 3. Ana1y51s of vanance for separating vanatxon between days from remainder.
) Pupal length Per cent pupation
. Variation due to Dfetgeree(ie;mof Sum of Mean Sum of - Mean
e squares " square squares square
Populatxon densities, ' - » o
*. . ignoring days, from V. 6 39985. 10232» 4804. 87357
Days exclusive of popu]atxon : . - y o
7 densitites, from W, . .6 3815. 34022 635. 89004» . 1‘921. 55214 320. 25869
“Error within days and -} Ty S o ' : .
- population densities 7 1118.73943 | = 159. 81992 _ 306. 40286 43.77184 .
Total - -19 | 44919.18107 7032. 82857

' Table 4. Re]atlve pupal length in cube of .

" observed value X 1/10 (Qunit=0. (098 mm)

."and per . cent pupation of the common -

_ housefly, Musca domestica vicina Macquardt,

- reared under the seven kinds of population

. densities of larvae, corrected for differences
‘between days. Significant dxfference inn=
15 and P,=0. 05. .

Population Pupal . .\Per‘ cent
density “length - ~ pupation
L1260 | . 250.71 - 80.5

©196 | o 233.28 . 817
.. 283 21976 - '82.8.
38 | 198.20 . 79.3

502 172.60 - 69.5

. 636 157.11 67.5 -

785 139.35 50.8.
Significant 20,04 | 10.6
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Résumé

1. In the present paper, the effects of larval
- density of the common housefly, Musca dome-
stica vicina Macquardt, to the body length of

pupae and per cent pupation were discussed.

. A petri dish measuring 9cm in diameter and" -

S5cm in height was used as the container for

the rearing of larvae. For a container, 25g of

powdererl compressed diet(biscuit for the rearing .

of mouse, rat, hamster, etc.), 25g of rice-bran
- and 50 cc of water were kept. The population
densities of larvae were. selected in lbgarithm_ie

scale of 126, 196, 283, 385, 502, 636 and 7§5.

Four containers of each kind of population -

density were prepared and the experiment -was
conducted fo]lovring arr experimental design of
balanced incomplete bloeks under the environ-
menta]-conditier_l of ca 27°C and ca 502¢ relative
humidity. V o

2. The best state of culture medxum at the

time when almost all larvae pupate was obtained

in the container that about 300 individuals of

(e

larvae were reared At this density, the culture -

medium was used wholly by the larvae for their
growing. In the densities over 300 individuals
of larvae, the culture media were dried up

wholly and broken into small pieces by‘ the time

when almost all larvae pupate and it brought -

the unsatisfactory results for the growmg of
larvae and their pupation. '
3. In the range of populatxon densmes of
larvae from 120 to 785 individuals, the body
length of pupae was in inverse propprtlion to

the population density of larvae. .In the popu-

Jation densities over 300 individuals, rate of

decrease in the body ]ength of pupae became

larger than that in the densities under 800

individuals. It is considered that the former
decrease is due to the density effect and the
]atter decrease is due to the densxty effect plus
effect of desxccatxon of culture medium. Under.
the rearing conditions mentioned abovle, for the
rearing of many houseflies suitable for biolbgical
assay of insecticides, it is desirable to set limit
of larval population density te-300 individuals..

4. In the higher side of ‘population density
of larvae than 385 individuals, 'the rate of
decrease of per cent pupation was very large '
and the per cent pupation obtained in the
density of 785 individuals was 502 or so. But
the differences among percentages of pupat'i.on
obtained in the lower side of population density
of larvae than 385 individuals were not signifi- -
cant. k '

5. Intersecting point from the density Apro-
portional phase to the density independent '
phase was 300 individuals or a little more, and,
according to Kitaoira’s opinion, this point is
considered to be the optimum density for mass
culture. This point coincides with the density.
considered as the limit for .mass culture from'
the view ﬁoint of the final state of ‘culture

medium and body length of pupae.



